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Abstract: Wetlands are a unique ecosystem formed by the interaction of water and land, and have the function of
maintaining different plant community types, and greatly promote species richness of the region. Wetlands are important for
preserve biological balance, water and carbon cycle regulation, control the climate, biological diversity and economic value.
As a result, wetlands are becoming a popular topic for biodiversity conservation study. However, due to the effects of

climate change and human activity, wetlands have demonstrated some degree of deterioration and have emerged as one of the
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most vulnerable ecosystems. In recent years, due to the vulnerability of alpine wetlands, sensitivity to climate change and
increasing human activities, alpine wetlands are facing a severe situation of degradation and succession, and biodiversity is
threatened. However, there is no consensus on how the loss of biodiversity caused by alpine wetland degradation affects
ecosystem functions. Therefore, this paper chooses the wetland of the first meander of the Yellow River was selected as the
research object. In July—August 2021, a total of 52 sample plots were investigated every five kilometers at the boundary of
the wetland reserve. Soil characteristics were analyzed, including soil pH (pH), soil water content (SWC), Electrical
conductivity (EC) , soil organic carbon (SOC), total nitrogen (TN) and four kinds of plant community diversity index
(Patrick index ., Shannon-Weiner index . Pielou index . Simpson index) was selected. Thus, the geographical distribution
pattern of plant species variety and aboveground biomass, as well as its correlation with soil variables, were examined using
data from field sampling and the plant community diversity index. The findings indicated that the wetland has undergone
some degree of deterioration. Compositae and Gramineae made up the majority of the plant community, whereas Cyperaceae
and Leguminosae plants were few. Plant communities’ species diversity and aboveground biomass did not significantly alter
along latitude, longitude, or altitude gradients. Aboveground biomass was strongly positively linked with both the Patrick
richness index (R) and Shannon-Weiner diversity index (H) , showing that the preservation of plant diversity in the reserve
was helpful for preserving production. A crucial component of alpine wetland vegetation restoration and reconstruction, soil
water content significantly correlated with variety index and influences the community structure of the vegetation in these
areas. The findings provide a scientific foundation for the restoration of degraded ecosystem functions and the preservation of
biodiversity in the alpine wetland. They also have some reference value for understanding the spatial differentiation of plant

biomass, species diversity, and soil factors in the alpine wetland of the Yellow River.

Key Words: alpine wetland; species diversity; primary productivity; environmental factors; first meander of the

Yellow River
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Table 1 Species composition of wetland plants

I v
Aot 7 B3 R F S
Class group Family Number number of Species number of
of genus genera number species
BRIEHIY) Fern AIEF} Equisetaceae 1 1.42 2 2.13
T HIY T A B F} Asteraceae 9 12.85 16 17.03
Angiosperm E K F} Ranunculaceae 7 10 10 10.65
R} Gentianaceae 6 8.57 9 9.58
SRl Fabaceae 5 7.13 6 6.38
AIEFE Umbelliferae 3 4.29 3 3.19
% 2P} Scrophulariaceae 3 4.29 4 4.26
JEIEF} Labiatae 3 4.29 3 3.19
BEF} Polygonaceae 3 4.29 4 4.26
WAL Rosaceae 2 2.86 2 2.13
PEHF} Rubiaceaee 2 2.86 2 2.13
+F4EEL Brassicaceae 2 2.86 2 2.13
K& F} Euphorbiaceae 1 1.43 1 1.06
IRl Aristolochiaceae 1 1.43 1 1.06
H7FF Amaryllidaceae 1 1.43 1 1.06
i & Bk Thymelaeaceae 1 1.43 1 1.06
il Plantaginaceae 1 1.43 1 1.06
F5HR} Campanulaceae 1 1.43 1 1.06
FRHHFR} Saxifragaceae 1 1.43 1 1.06
LR #Fl Sargassaceae 1 1.43 1 1.06
AR ) RAEL Gramineae 9 12.85 12 12.77
PHEEL Cyperaceae 3 4.28 6 6.38
HAF Liliaceae 2 2.86 3 3.19
228} Orchidaceae 1 1.43 1 1.06
R F%FL Potamogetonaceae 1 1.43 1 1.06
&t Total 70 100.00 9 100.00

2.2 (RHUAHYIIR ZAENE S A IR OCR

WFFE S5 R R | Patrick =5 TR AL M 2B 4 68 Bl 2 (B 24 3 (4808 205 3 MR ) AR Ab A, 28 Ak [l 43 331
g 5.2—111.2 g/m* il 3—21, 2 5 R BN 46.42% 54.75% ; A% 55 B FI Shannon-Weiner 22 FEVEFE B S5 22 %%
JEH 439N 25.97% 31.92% BB S AR TE A3 S 0.49 3] 2.9 20% 3] 90% , 314 5 H0F Simpson £ # i

B 128 SR/, A AR R4 5 S4B 5338 0.8 .0.75(K 2) .

M 1 Z8 [8] 53 Ak Rk, Shannon-Weiner Z2FE 48 EU A Patrick 3= & & $8 B H 3 H BUZE O 47 X A
(T BT SO0 ) M DX 5 ORGP IXAR TR PG 3 (ke imn ) b DX R v AL o B 5 AL IRV b b 2E Wy i R b
Z VA4 TR LIRS A . A A Wi W)l 2248 M 0 DB 2 Y IR AE 14K 3400—3500 m
AR X AR AL

H 2 3 AR TS Y, R MRS B 1) 2 S B Bl 35 IEAH DG (P<0.01) , IR A 4 Fh Z2 R MEH8 BOR I A B
EHFIE B — 20 ; Patrick 35 FE 840 Shannon-Weiner ZHEVEFR B S A BB E W IEACRK R, £
b A= ) BE A ) R AR R B I R, M EE S 4 R AR B (R R B IR A OC (P<
0.05) , 5 Simpson PE3EEHE B S e, HAHOC R ECH 0.26; HIK K Shannon-Weiner 2 FEHEH8 40 F Patrick
F 5 A A R AU B 0.25 ,0.22(F 2)
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Table 2 Characteristics of plant community

£ /M N E] HfH FRifEZE AR5 R %
Index Minimum value Maximum value Mean value Standard deviation Coefficient of variation
R 3 21 10.53 4.89 46.42

H 0.49 2.90 1.8060 0.58 31.92

J 0.35 0.99 0.8015 0.12 14.85

D 0.22 0.93 0.7552 0.15 19.71
AGB/(g/m?) 5.2 111.20 40.0452 21.93 54.75
PC/% 20.00 90.00 63.9423 16.61 25.97

R. F & FFEEL Patrick index sH: ZAREMEFE %L Shannon-Wiener index s J 5 EESE ¥ Pielou index iDL ESR ] Simpson index; AGB

H Above-ground biomass ; PC BTG Plant coverage
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Fig.1 The three-dimensional spatial distribution pattern of vegetation biomass, coverage and species diversity index
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Table 3  Correlation coefficients among soil physicochemical properties,species diversity and biomass of alpine wetland community

pH Soc N SwWC EC AGB PC R H D J ALT
pH 1
soc 0.080 1
N 0.204 0.676*" 1
SWC 0.381"" 0.615"" 0.728™" 1
EC -0.092 04407 0.340" 0433 1
AGB -0.003 0.129 0.051 -0.168 0.140 1
PC 0.010  -0.010  -0.116  -0.341*  0.050 0.559 " 1

-0.073 -0.162 -0.182 -0.333*  -0.218 0.337" 0.465*" 1
-0.137 -0.050 -0.133 -0.275°  -0.137 0.302" 0.499"*  0.921*" 1
-0.124 0.090 -0.048 -0.205 -0.093 0.268 0.508 "% 0.776**  0.905*" 1
J -0.240 0.158 0.006 -0.073 0.094 0.215 0.400"*  0.474** 0732 0.812"" 1
ALT 0.256 0.189 0.293 " 0.110 -0.105 0.076 -0.164 -0.171 -0.123 -0.071 0.123 1
pH TR ;SOC ; THEAHLBK Soil organic carbon; TN 134 & Soil total nitrogen; SWC: 137K Soil water content; EC; H1'% 3R Electric conductivity; ALT ; 14k

I Altitude ; * /R P<0.05; * * F/R P<0.01
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Fig.2 The relationship between plant diversity index and aboveground biomass, coverage
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pH 5 HHEE WK 2R Z AFAEN B A (P<0.01) (£ 3) ;WK 4 iR, HHES /K S SRS
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Fig.3 Three-dimensional spatial distribution pattern of soil factors
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Fig.4 The relationship between soil water content and plant coverage, richness index and diversity index
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